Li et al [6] have studied Laplace's equation on elliptic domains by using Dirichlet conditions. Laplace equation in circular domains with circular hole by using Neumann problems of Laplace's equation in circular domains with circular holes have studied by Lee et al [7] . Lee et al concluded that the method of field equation's is an effective method to solve the Neumann problems. Smith G.D. [8] , Ames W.F. [9] , Lapidus Land Pinder G.F. [10] and Greenspan D. and Parter S.V. [11] studied the Finite difference methods (FDM) for partial differential equations.
Many numerical methods are invented in 20th century to solve Elliptic partial differential equations. Since 1900 the applications of FDM for PDE's have been known. To solve the elliptic interface problems finite difference method is an accurate method studied by J. Thomas [12] . In 1960 the mesh based methods finite difference method and finite element method was used for numerical solutions of ODE's and PDE's. Jensen [13] worked with fully arbitrary meshes by using FDM. FDM's and FEM's are more suitable for regular meshes. Perrone and Kaos [14] worked on irregular meshes by using two dimensional FDM. P.G. Martinsson [15] discussed for variable coefficient elliptic partial differential equations discretized by composite spectral collocation method. For solving irregular domains by FEM is a relatively time consuming. Ames [16] worked to solve PDE's in irregular domains by FDM. On irregular 2D domain Orovio et al [17] studied the spectral method to solve reaction-diffusion equation. This paper used finite difference method to get the discrete numerical approximations for the derivative. Finite difference method is used here to discretize the domain into uniform grids.
In engineering elliptic partial differential equations used to describe steady-state boundary value problems. For the approximate solution of elliptic partial differential equations (EPDE's), the given partial differential equation is converted into an algebraic difference equation. In this paper we used finite difference method to determine potential in rectangular domain using Dirichlet boundary conditions. 
II. Problem FormulatIon

III. the FInIte dIFFerence methods (Fdm)
FDM is a simple and easiest technique to numerical solutions of elliptic partial differential equations. In this problem approximated all the derivatives using finite differences. The discretization of the region in the directions of with a change of such that
The discretized scheme is shown in Figure 3 below. Plugging these approximations into the Laplace equation at the point, we get Equation (7) is a discrete equation holds at every grid point not on the boundary that is The boundary conditions are:
Note that the only interior points will be the unknowns. The equation for the temperature distribution at a particular node is:
The temperature at the four sides is given, at all the internal points the temperature is assumed. Here this study used the Gauss-Seidel iterative method for solving the system of equations. All the points, which have equal steps horizontally and vertically, the potential is distributed by the finite difference equation (8) .
The gauss-Seidel iterative process for the numerical solution of the assumed problem is, shown in The stopping criterion for the iterations is:
So at the 9th iteration At the 10th iteration this is negligible so we stop and this solution is appropriate and reliable approximate solution. This is the exact solution of 2D-Laplace equation obtained by using variable separation with Dirichlet boundary conditions.
IV. analytIcal solutIon
A. Graphical Representation of the FDM Solution and Exact Solution
Following graph a and b are the representation of the FDM solution:
